I. Introduction
Source: the authorities.
1.
Inflation in Angola declined dramatically in recent years, falling from nearly 430 percent in mid-2000 to about 12 percent since mid-2006. However, since then the disinflation process has stalled, and for three consecutive years, the authorities' inflation objective of 10 percent has not been met. Furthermore, inflation reverted upwards in the second half of 2008 on the back of higher international food prices and strong domestic demand fueled by rapid money growth. These developments imply that further steps need to be taken to bring inflation down to a low single digit level in line with the authorities' medium term goal of meeting the SADC convergence criteria.
2.
Against this background, the paper looks at the evolution of prices from 1997 through 2007, examines the factors that contributed to the disinflation process, and discusses possible policy responses. While the results should be viewed with caution, given that the sample period includes structural breaks in both the economic environment and economic policies, the estimated results highlight the role of both domestic policies and external factors in determining the inflation path. In particular:
• The results show a strong long run relation between the exchange rate and the CPI, which implies that further exchange rate appreciation would be instrumental to moderate price growth;
• The analysis finds that money growth above the estimated equilibrium level affects inflation with a lag, thus underscores the need to closely monitor the growth of monetary aggregates to avoid strong demand pressures; and
• International nonfuel commodity prices appear to have a significant impact on the inflationary process given the large share of imported food items in Angola's CPI basket.
II. Domestic and External Developments

3.
Inflation has declined impressively since 2000. After peaking at nearly 430 percent in mid-2000, following a sharp exchange rate depreciation, accommodative monetary and fiscal policies and supply bottlenecks associated with the conflict (including substantial pressure on food and transportation components of the CPI), it fell significantly thanks to the adoption of more restrictive policies. These, in particular, include the hard kwanza policy at end-2003, which initiated foreign financing of the budget deficit, specified an inflation objective announced through the annual budget, and enhanced liquidity management. Although disinflation was observed in all the CPI components, the degree differed between the tradable and nontradable sectors, reflecting inter alia, the pace of exchange rate appreciation and changes in international food prices. Only recently, has the growth in prices of the tradable and nontradable sectors converged (Figure 2) .
A brief overview of domestic and external developments that may have contributed to the inflationary process in Angola is presented below.
Domestic factors
• Historically, monetary aggregates have been found to have a close statistical relationship with inflation. From 1997 to 2002, the money growth rate reached three-digit levels and was largely associated with the BNA's credit to the government and quasi-fiscal operations, including of the National Bank of Angola (Alveson and Torres, 2003) . Since the stabilization program that was introduced in September 2003, the funding of fiscal imbalances has shifted toward foreign sources, and consequently money growth rates have declined significantly. Still, monetary aggregates continue to grow rapidly, reflecting, inter alia, the ongoing process of financial deepening, the remonetization of money demand that has taken place in tandem with the disinflation process as well as the accumulation of international reserves and the limited sterilization of liquidity. The rapid growth of broad money, which exceeded that of GDP, is reflected in a gradual decline in money velocity.
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• With double-digit growth rates recorded in recent years, GDP has doubled its size since 2004 and is now approaching its current potential. In this regard, the existing infrastructure constraints together with shortage of skilled labor suggest that boosting aggregate demand without adequate response on the supply side may translate into price pressures.
•
In general, fiscal policy indicators have improved since 2000. Notwithstanding buoyant oil revenues in recent years, public expenditures declined from nearly 60 percent of GDP in 1 By examining the period 1997 -2002 , Gasha (2003 found a stable relationship between prices, money, and the exchange rate, in which, over the long run, an increase in money, and exchange rate depreciation caused inflation. In a subsequent paper Gasha (2005) , he finds that the correlation of inflation with growth in all monetary aggregates and depreciation decreased in 2002-04 due to the stabilization of the exchange rate achieved through sizeable interventions under the hard kwanza policy. Kyei (2007) also found that the link between inflation and the monetary aggregates has weakened. He attributed this finding to the increased dollarization and remonetization. Kyei also found that inflation appeared to be more strongly linked to the narrower definition of money.
2000 to about 35 percent in 2008. This, alongside the strong growth of the non-oil sector, was reflected in a gradual reduction of the non-oil primary deficit and helped limit aggregate demand pressures on prices. Since 2007, the declining path of public expenditures has reversed, and consequently the non-oil primary deficit has shifted upwards. Along with the declining path of real interest rates, that may suggest that demand pressures have increased.
External factors
• In the past decade, the exchange rate with the US dollar has been closely related to the trajectory of the CPI.
2 In mid 1999, the BNA's move toward greater liberalization of foreign currency market, in which it allowed the exchange rate to float, triggered a protracted realignment process that lasted until end-2003. This rapid depreciation fueled inflation and exacerbated dollarization. With the introduction of the "hard kwanza exchange rate policy" in September 2003, the exchange rate stabilized, and from 2005 onward, it has recorded a gradual appreciation reflecting increased oil revenues and rapid GDP growth. Exchange rate stability, and in particular, the gradual appreciation since 2005, seems to be an important factor in the disinflation process (Kovanen, 2007) .
• Notwithstanding the relative exchange rate stability that was maintained against the U.S. dollar in recent years, external cross rates, and in particular, the exchange rate of the U.S. dollar vis-à-vis the euro may have affected inflation. In this context, the depreciation path of U.S. dollar against the euro in most of the sample period may put an upward pressure on prices, especially given that the major share of Angola's imports originates in the European Union.
• Following a period of stability, the commodity prices began to rise significantly in 2004 as demand for commodities increased on the part of fast-growing economies. Given the large share of food items in Angola's CPI basket, the direct impact of the commodity price boom seems to work mainly through the food prices, which rose by nearly 40 percent as of end-2007. 
III. Experiences of Other Oil Exporters
4.
Many oil exporters have recently experienced increased inflationary pressures due to both domestic and external factors. As in Angola, rising food prices played a significant role because in many of these countries food items have a large share in the CPI basket. The direct impact of high energy prices in oil exporters has been much more moderate than in oil-importers, yet the buoyant oil-revenues and export receipts have triggered, in many countries, expansionary macroeconomic policies, and combined with the efforts to resist exchange rate appreciation, resulted in high liquidity and strong demand pressures. Given that in many of these countries inflationary expectations are not yet anchored at low levels and the central banks' credibility is not well established, mounting inflationary pressures pose a significant challenge for policymakers.
5
. Table 1 illustrates the correlation in oil exporters between the average inflation rate in 2005-07-a period of rapid growth in oil and food prices-and policy indicators. 3 The table shows that countries with higher inflation (compared to the sample average) have, on average, higher money growth, less appreciation of exchange rates and a higher increase in the non-oil fiscal deficit compared to countries with lower inflation. Angola, in this regard, allowed greater exchange rate appreciation and greater reduction in the non-oil deficit (as a share of non-oil GDP) compared to the sample's average; however, it remained one of the countries with the highest inflation rate and the highest broad money growth among oil exporters. The latter observation may indicate that the rapid growth of broad money could be one of the sources of Angola's high inflation and that greater monetary tightening would be beneficial to curb inflationary pressures. Figure 3 shows the high and positive correlation (0.64) between the average inflation rate and broad money growth. Interestingly, according to the analysis countries like Venezuela, Azerbaijan, Congo and Iran, that failed to sterilize excess liquidity on average experienced higher inflation. In part, this reflects the countries' policy to keep the nominal exchange relatively stable, despite the appreciation pressures stemming from the rising current account surpluses. In this context, countries like Russia, Sudan, and Kazakhstan, which allowed greater nominal appreciation on average experienced lower inflation (Figure 4 ). Among oil exporters the calculated correlation between the average inflation rate and the average change in the nominal exchange rate (US$/national currency) is -0.17.
• Although relatively small, there is also a positive correlation between the average inflation rate and the average change in the non-oil fiscal deficit as a percent of non-oil GDP (0.19), which means that lower fiscal discipline is associated with higher inflation ( Figure 5 ). 
IV. Economic Model and Methodology
6.
The choice of economic model to analyze the inflationary process in Angola should emphasize the role of both external and domestic factors. Hence, the inflationary process is assumed to be affected by the following components:
(1) P is the domestic price level measured by the CPI; ER is the nominal exchange rate against major trading partners' currencies;
* com P is the international prices of non-fuel commodities, M is the excess money supply, which may also reflect demand pressures; R reflects the real interest rate; and S indicates the structural breaks in the political and economic situation as well as in policy implementation.
7.
To assess the factors that affect prices, the paper uses a Vector Error Correction (VEC) model, which allows the short-term dynamics of the variables to react to the deviations from their long-term (cointegrating) relations. In particular, the paper examines the validity of two cointegrating relations (V i ). The first cointegrating relation would be the long-run relation between M2 and nominal GDP (NGDP) as implied in the money quantity theory. The deviations from this equilibrium, indicates the excess liquidity in the economy and can also be viewed as an indication about the existence and magnitude of demand pressures. To capture the process of the financial deepening that has taken place in the past years, the cointegration vector includes a linear trend as shown below:
The second cointegrating vector is the link between the CPI and exchange rate (kwanza/U.S. dollar). Although recently declining, this link remains very strong in Angola, given its high level of dollarization (Kovanan, 2007) . This relation can also be viewed as the Purchasing Power Parity hypothesis (PPP), where inclusion of a linear trend captures the evolution of US domestic prices. The VEC model, which consists of four short-run equations and includes two cointegrating vectors (V i ) can be represented as follows:
where Y indicates the vector of the endogenous variables (LnCPI, LnER, LnNGDP, LnM2) and X reflects a vector of exogenous variables, including the structural breaks. The parameter indicates the adjustment coefficient to the error correction components. 
V. Data and Estimation
8.
The study uses quarterly data for 1997-2007. 5 The sample period aims to strike the right balance between having sufficient number of observations while reflecting the current economic setting in Angola, which is much different from the economic setting during the conflict period. Summary statistics, which are provided in the Annex, show that, in general, the correlations between the variables behave as expected. For instance, M2 is highly correlated with nominal output while the CPI is highly and positively correlated with M2, the kwanza/USD exchange rate (ER) and the non-fuel commodity prices (P_COM) . There is also high correlation between CPI and nominal output (NGDP), though this may reflect the close link between the GDP deflator and the CPI.
9.
The validity of the assumed two cointegrating relations among the four endogenous variables (LnCPI, LnER, LnNGDP, LnM2) was tested using a cointegration test. 6 While the results of the co-integration tests need to be taken with caution, given the relative short period of the sample, the values of the maximum Eigenvalue and trace statistics broadly confirm the existence of two long-run relations (Table 2 below). 
10.
The estimated long-run equations provide additional support for the existence of the two cointegrating relations. In the first long-run relation, the coefficient of LnM2 was restricted to 1 and the estimated coefficient of output, which also indicates the long-run elasticity of M2 to GDP, is not significantly different from one. The positive sign of the coefficient of the trend may reflect both financial deepening and the decline in velocity during the sample period. In the second long-run relation, the coefficient of LnER was restricted to 1 and the coefficient of CPI is significant with the expected sign. The estimated long-run relations of M2 and the exchange rate as well as the deviations from the estimated equilibrium levels are as follows: (5 Table 3 below summarizes the results of the estimated VEC model. The system provides a relatively high explanatory power to the short-run dynamics of the CPI. It also shows that the deviations from exchange rate long-run equilibrium (V 2 ) are adjusted through both the exchange rate and the CPI. More specifically, a positive deviation of exchange rate (depreciation) from its equilibrium level leads to an upward adjustment in the CPI and to a downward adjustment (appreciation) in the exchange rate. This result is in line with Aguilar (1994) and Gasha (2003) , who also found a close relationship between the exchange rate and inflation in Angola. Significance level: * Significant at 1 percent. ** Significant at 5 percent. ***Significant at 10 percent. 1 The lags of the VEC are set as 2 according to Schwartz Criterion.
11.
12.
The results also indicate that adjustment to the long-run equilibrium level is relatively fast. The size of the adjustment coefficients imply that it takes three to four quarters until the CPI and the exchange rate converge to their equilibrium level. That said, the estimation of rolling regressions reveals that the level of the adjustment coefficients of both the CPI and the exchange rate is not stable over time. In particular, the estimated results show that, while the exchange rate's adjustment coefficient has declined, on average, in recent years, the adjustment coefficient of the CPI has increased dramatically from 0.3 to 0.8 (Figure 7 ). This may reflect the fact that, in recent years, the exchange rate has been heavily managed by the BNA and consequently the deviations from the equilibrium level are mostly adjusted through the CPI. The deviations of M2 from its equilibrium level appear to be adjusted by both M2 and output and the combined magnitude implies that it takes three to four quarters of adjustment until M2 and NGDP converge to their equilibrium level. These adjustments seem to affect the CPI mainly through the short-run dynamics of the nominal output, reflecting the reaction of the CPI to both movements of the GDP deflator (inflation inertia) and to the demand pressures arising from money growth. 
13.
The results of the VEC model also indicate that international nonfuel commodity prices have a significant influence on domestic prices. This is not surprising given the high share of food items in Angola's CPI basket and the fact that a significant share of these items is imported to Luanda, where the CPI is measured. The inclusion of two dummy variablesfor the post-conflict era (DUM_POSTCONFLICT) , and for the period starting with the implementation of the stabilization program (DUM_STABILIZATION) confirm the structural breaks in the second half of the sample, when the policy implementation has been strengthened. 7 
14.
To test the reliability of the estimated model, a dynamic simulation was performed. The simulation starts from 1999Q1 onward and, apart from the nominal output (NGDP), all endogenous variables were solved within the model. The simulation (Figure 8 ) shows that the model nicely captures the inflation path, including the hike in 1999-2000 and the disinflation process that followed. 
15.
The impulse response analysis, which shows the dynamic response of a specific variable to various shocks, broadly confirms the impact of exchange rate and M2 on the CPI (Figure 9) . A one percent standard deviation shock to the endogenous variables shifts the CPI to a higher level. In this regard, a shock to money supply, that leads to a positive deviation from its equilibrium level, triggers an upward adjustment in output, which in turn increases inflation. Similarly, a shock to the exchange rate (depreciation) has a direct and positive impact on inflation, but it is short-lived given the nature of exchange rate and CPI to quickly revert to their new equilibrium level. 
16.
To complement this analysis, a single equation was estimated using the results of the VEC model (Table 4) . As in the VEC model, the estimated results show that a positive deviation of M2 from its equilibrium level leads to an increase in inflation with a four-quarter lag and the deviation of the exchange rate from its equilibrium significantly affects inflation with one-quarter lag. Additionally, the exchange rate against the euro (LnKZ_EUR) strongly affects the inflation process. This is not unexpected given that the largest share of merchandise imports (35 percent) comes from the European Union. 8 The results also show that the international prices of nonfuel commodity prices positively affect domestic prices. Finally, the single-equation results confirm that higher real lending rate (REALINT) contributes to lower inflation with a lag of six quarters. Significance level: * Significant at 1 percent. ** Significant at 5 percent ***Significant at 10 percent.
VI. Conclusions
17.
Angola has made an impressive progress in reducing inflation in the past few years. However, price stability has not been achieved yet and further steps need to be taken to reduce inflation to a low single digit level in line with the authorities' goal of meeting the SADC convergence criteria. In this context, while the econometric results should be viewed with caution given the relative short sample, they suggest that the inflation path in the last decade was largely affected by exchange rate movements. From a medium term perspective, 9 this implies that greater exchange rate flexibility that would facilitate a gradual appreciation would be instrumental to moderate the price growth through reducing the price of imports and limiting liquidity injection by the BNA. If the exchange rate remains heavily managed or pegged, the adjustment in the real exchange rate resulting from high oil revenues will come through domestic prices, which could develop their own momentum even after oil prices have stabilized.
18.
The extent of exchange rate flexibility needs to be considered against the benefits of keeping the kwanza stable. Nevertheless, further nominal exchange rate appreciation could also enhance the confidence in the kwanza and accelerate the declining path of dollarization, which is needed to further strengthen the effectiveness of monetary policy. Additionally, it could anchor inflationary expectations at low level, thus affecting inflation inertia in the long run. The impact of such nominal appreciation on the external competitiveness is likely to be mute given that the expected moderation of inflation is expected to leave the real effective exchange rate (REER) broadly neutral 10 and given that the impediments to the non-oil sector growth mainly stem from structural weaknesses (Qureshi, 2008) .
19.
The results also demonstrate the impact of money on inflation. In this regard, the estimations show that it is not money growth per se that affects inflation, but its deviations from its equilibrium level. More specifically, excess liquidity, which is measured by positive deviations of M2 from its equilibrium level, adds to demand pressures, and contributes to inflation with a lag. This underlines the importance of closely monitoring the broad money growth as well as improving liquidity management. In this context, while greater sterilization efforts by the BNA are warranted to curb the rapid money growth, the analysis also suggests that fiscal policy has a role to play in sharing the burden of further disinflation by ensuring that public spending is in line with the existing macroeconomic and administrative capacity. 
ANNEX
